Effect of cAMP and calmodulin inhibitors on water absorption in rat proximal tubule.
The possible role of calmodulin in solute transport was examined in the kidney of the rat. Utilizing a radioimmunoassay, calmodulin was identified and quantitated in homogenates of the cortex of the kidney. The physiologic significance of these findings was examined utilizing in vivo microperfusion techniques applied to the proximal convoluted tubule of the thyroparathyroidectomized rat. The addition of dibutyryl cyclic adenosine monophosphate (cAMP) to the luminal perfusion solution resulted in a lower rate of water absorption of 1.67 +/- 0.09 nl min-1 mm-1 as compared to 2.46 +/- 0.11 in controls. The addition of either of two compounds with affinity for calmodulin, trifluoperazine (TFP) or W-13, reversed the cAMP-induced inhibition of water absorption. In the absence of cAMP, neither agent affected water absorption. Analogs of TFP and W-13 with lower binding affinities for calmodulin had no effect on water absorption and did not reverse the cAMP effect. None of the above experimental maneuvers affected the absorption of phosphate. These results demonstrate the presence of calmodulin in the kidney of the rat and suggest that calmodulin may be involved in cAMP-associated inhibition of water and electrolyte transport in the proximal tubule of the rat.